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P-OUg. T'-tf^f/Ug. -fe/^ZK/Ug, T^'JP'T 
/US, -rPt^a-P-OI/*. ^^7'JPOI/S, 7Ph/ 

-oug, *is*<<ii'm. 7^p</us, 
^+tpy>r/us. av^p-oug. ^vv-oug, 7$ 
p-oug, -rv7^P'('/ua, 7 1 U7^P'T;u*, ^-7 
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- [0036] buI3^5CSE»<K14S<!: LTl*. tfjjltf -><7 
pT'ptfjl/g. S/^d^v^/US, ->->D'\*v'M,g. 
->*p'\*-bx/u» % **v*>^ca's*-b=ju»» 4- 
y h*->->-5'P'\*v';l/g, ^h^kKPtf^-^ua, 
^ h^t Kpt^x/US, ^h^fcKa^jfrfcf^x/b 

KPtr^-;Ug N 4-y h*->5^ h^t Kntf^x/U 

4-y h+i/rh7fcFPf^t7riH, 3 -=f 
h7th*Pf*7i>-1, 1 K*. 2- 

1. 3— ^^y^-il/S, 2-1, 3->"f**V7 
H/bSs 2 - 1 , 3-v^-+V^-;U». ^> 

y- 2 - 1 , 3 -^^*y7Zii/ifswicijiji 

[0 0 3 7] Cft5©lS7*ftS14SW3-5, t -^/U 

"«>5>j|/»» t -fV*i/i3i^—)vm> t-y'h 

h5k Kd75xjUS x ^h^fc: KP^7)-tr5^;l/», 
7 h7kKa^77-<HJ5J:lf h U^^l/^'J/US 

[0038] ±t^ Wc#m&m^miHte. m?nfyiv 

li. #£1X1*1 5~1 00%, *e>K$?3:L<tt 
1 5~8 0%, ^lC»$L<li1 5~6 0%T'S4. * 
fc. ®»»ttS^#ffiBI<DM 5f £ L < I* 1 . 0 0 
0~1 50, 0 0 0, SSU:$?$L<li3, 000~1 
. 0 0. 0 0 0?S%, dtie«DK7T^14«^«flll*. 
*34T*S Tel* 2m&.±^m^ LTffifflr S C <b#T*^ 

(-<) 1 0 OSSSPMa/clk 1 0 OfiggpiXTtfjif^L 

i\ mm%mm<Dm&mb\ i ooaagfl^s*.*^ 

«WP»Jtt. fiTj^b^^/tliiSTj^k^l (BPS* K 

[0039] mm&mM 

l< j&iMb^srs^fflj^j'r^^ffl^^-r^^^ 



= >, 5*\7*/W5>, -7*7fJl/75X •Jy-ll' 
75X •7ff;l/75X hUy^kTSX MJXt* 
JUT'SV, hU7 p Pk°;U7' = >, h'J^7 t ;U7'a>. I- 

75X h'J^'77 c ;U7 7 5>s MJ/z;l/75X hU 
7^»U7' = >, y- 'J>, N-^f/l/7r'JX N, N 
->7fJl/7rUX 2-y? L /U7 7 X'J>. 3-yT^I/ 
7-'JX 4-yf/U7-'J X 4--(-D7zU>, 
1-7^7^U7'5>. 2-^-75 1 iU7 , H>s y7iZJl/ 
7SX X^U>v ; 7'H>. x K7/f b>v'75X 

'\*-?y i 7 c u>'i>7's>\ tfpuK>. e^'j-yv, -r 
= *V-Jk 4-**/U-r5*V-/k 4-y^/U-2 
-7x-;i/>rs^y-;k 7 c 7"^>^y-;k tfUv>" 

2-pt^;Utfuyv. 4-y7 c ;Utr'J^>. 2-x 
^Ufcf'jyv, 4-x^;l/tf'J -y>s i-y7 c yl/-4- 
7ix;uk' 2- (1 -xTwrattU) f'Jv 5 

xP7 t >lE7 7 5K. fOy-OU^T'SX QSIS? 

4, 4' - VT = Sis7x.-ll>/~$>. 
A, 4' -v 1 '75/v''7i-JH-T(k 4, 4' -v>' 
75/^> > ;7i/X 4. 4' -v75/->"7i_;l/ 
7=X 2, 2-fciX (4-7S/7ii;l/) 7P/^ 
V. 2- (3-7S/7I-JW -2- (4-75/7 
x"iU) 7P/<k 2- (4-75/7iZjW -2- 
(3-b KP*->7i2/W 7P/<X 2- (4-7 7 5 
/7iZ/b) -2- (4-tKP+-77i-)W 7PK 

1, 4 -t*X [1- (4-75/7i-il/) - 1 - 
*?/UX?Jl4 ^V-t?>, 1. 3-lfX [1- (4-7 
;/7i-iW - 1 -y^/UX^/U] ^?>Hf>, P/\<7 
lfc5?y^;U-1- (2-t KP+i/x^/l/) -4-tK 
P*->-2, 2. 6, 6-rh7^f/b^U-7Vlffi 
^5S. *'J [ {6- (1, 1, 3, 3-rh7/f;l/7 

?M -rsy- 1 . 3, 5- h'J7'v > '>-2. 4--y-r 
/i/} { (2, 2, 6, 6-5 1 h5y^;i/-4-tr^'j -y 

^/l) f£y} A+^fkV { (2. 2. 6. 6-7^ 

h5y^;u-4-e^u->v/u) -<sy} ] , 2- 

(3, 5-7- t -7f ^-4-t KP+MV-7JI/) 
-2-n-7^U^P>KtrX (1. 2, 2. 6, 6- 

<^>* y t^/u- 4 - tr^ y ->*-r^u) % c t&z- 

tcV. ii^. 0. 00 1~10ltS, »$L<«0. 
0 0 5~5SfigBT'fe5<, CODlf^ Stttif^JffllSiJroffi 
ffiS6^0. 00 1il§?*ST*li, ^PHzX^WCcfeo 
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* [oo4o] zmmnm 

(om^it'px k y x— > a h roig^tt^^K 

xtf#y:fr*->if bv5r>yii/i-f /k tfy**^ 
xf UVXf 7*y/H-f Ik #'J**vxf u>:*u 
•f |H— f Ik sK'J t+v'lfUV^ f/l/7ir;H 
-f Ik d^J**->if b>yx;k7xx/l/i— f ;k 

tfy^+S'if uv? yp-iu-y^su- k tfy** 

?\ KP34 1 (flMfk¥XMID . #U7D-No. 
7 5, No9 5 (Mi£tt3UB{b¥Xtt«) , I7h^7 
EF301, EF303, EF 35 2 ( h-^Ax^P^ 

x ^*'777^F 171, F17 2, F173 
(*B*-f>*<bgei«W) s 7Q7-KFC4 3 0, 
F C 4 3 1 'J -14*80 % T'+f 1 3J- K A G 7 

10, tf-7PVS-3 8 2, SC-101, SC-1 
02, SC-1 03, SC-1 04, SC-1 05, S 
C-106 (JBtH?«) «#9t|f6n«. WHSttSUO 

iB^gtfu effiatttttWBiBaMf'o^s^.i ooa 

[004 1] IMBJMEayU:. flQHttOX^lUP-fciWR 
L7\ *©x*/U*-*«SJH«8ttll«ftW (P) tee 

at, *ntc«fcy»©^jjMi*j|wni***f^fli*sr.ti 

a|t»f*t» *hys. 7th7i/>Ss 
^v;7i/>a. f fcfy-fefik x*-> 

7f7-7>S^$5 0 JtA»J4>IBd*(i« ffttlttttt 
«Biraj8tt«t»©£B»# 1 0 OBMt^fcy. 1^5 0 
BMOTF* »* L < U 3 0 SaSWTT 1 **. 

[0042] jjm**^»«m*i3dr*ct(c 

[0043] SgJ 

mmtt£&tfmxtf s ~ 5 o fifi%, l < a 2 0 ~ 

SO. 2/imgg<757-<;U'S'-T'ieji'rSC:<t:tC«fco 

[0044] misaiSttsso!)nH(cffis^n«anij^: 

LTli, mfcfxf UV?"yp-;l/^/*f lH-f 



ik if ij /if /n-f;k ifuv 
^yp-iHE/yptfiH-f ;k if uv^ya- lU 

;H-f if U>^y p-il/^y*f /ux-fiU 
7-bf- k xf l/V^'Ja-jW7if ;n-f/UZ 
■tf- k if uv^yp-ike/ypfcTin-f ;U7 
■fef- k xf uv^yp-iu^y^f in-f/l/T'-te 
f- h«©lfl/>^'J P-ll/ : E/7»U/*lH-f IU7 7 

•bf-HSS; -7if i/vyja-A^wn-f ;k 
S>xf u>#y p-/U-yif /H-f ;k yifUV^ 
y ;us;yatf/n— f ;k -yxf uvyy 

7f/H-f/bS©yifL/Vy'jD-;l/^7Jl/*iH 

-f /us; 7nt:.i/>^'J3- ii/t/yf /ux-f ;k 
7a^L/>^ua-M/ifjn-f/k ypfcfuv 
^ | ja-/«/7 , a&n-f/K rptruv^yp- 
;u^/:7f /ui-f l^s?ro:/p£^>•^|•yp-l^ : E/7 , 
;U*iH-f ibg ; ^pfcfuv^y p-;l/-yyf ;n- 
f/k yptfu>^'yp-^v f xf^x-f ik yptf 
U><?-y p-il/^pfcfiH-f ;k 7"p tru>y y p 
-/i/v'T'f ;n-f ;npcoyp tfu>-^y zi-ivjyiv 
*in-f ;us; yptfuv^yp-^u^yyf ;n- 
f /i/y-bf- k ^ptruv^yp-zkE/if /n- 
f ;u7*-fef- k yptfuv^yp-yu^/ypf/ux 
-f /bT'-trf-K yptfuv^yp-zu^y^f/i/x 
-f yi/^-trf- nwjypeuxf'j p-iu^y y/u* 
in-f luy-fef — f-gi ; 
[0 0 4 5] ¥L&.*f;k ?LSif;k %Mn-7n¥ 
Ik Ml-rvypif/k ?LMn-7f/k ?LSl-fV7f 
;u^<7)lLKx7.f ; =Pi6^f;k =*^xf;k ¥K 
n-7^Ptf/k sfflKV^Dlf/k =fln-7f;k ^ 
■l-rv^fik =PSn-7 = /k *»-rV7*5;k ffF^ 
p<f;k ffF^xf/k fF^n-7Ptf;k wm-<vzfu 
e/k l«n-^f/W BW-fV^f/k itIn-7 = 
;k R»-ry7»5/k S^n-M^k ^Ptf^VK 
^f/k yPt^V&if/k 7Pe^->Kn-7Ptr 

;k yptr^yn-ryyptf/k ype^viEn-^f 

Ik ^Ptr^vK^V^f lk K^yflk SSlExf 
Ik iSKn-^Ptflk KK'TyT'Pfcflk iSlfn-7 

fik KK-ry7fiuf?<DfliBSSj*iu^>Kxxf iu 
g; t KP*->BfMxf ik 2-b KP+->-2-^f 
luypt^-vKxf/k 3-^ h*-y-2-yf iuyp 

tf^-V^^f IU (/3-p< h*->«^flU) , 2 -UK 
P*->-3-^f /UiS^^flk ^h*->ff^xf;k 
xh*->fFSxf;k 3-^ h*->^Pfc:'*yi5^f 
Ik 3-^ h*->yptf5j->^xflk 3-lh*->7 
Ptr^VM^f Ik 3-Xh*->yPtf*>SEXf/k 
3-^ h*->7f IbT'-bf- K 3-XflU-3-^h 
+v7f lUy-bf - k 3-^flU-3-y h*->7f 

yurptr^^-h, 3-^f ii/- 3-* h*->^f iu^ 

fU-h, y-trhff^yfik y-b hff&txf /k kf/U 
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[0 0 4 6] HUx>, *^U>SI05f#fi£IS!<b*iSI 

- i;^f/nf^hx 2— ^y^/>, 

■bhT'SKs N^*^l/t?py KNOT'S KS; y- 
g£# (-T) fc«fcl?ffittW«e»5IS»J (P) &s 

wci»ic*i:T^*ft*»jiwi*j#j*j:i;/*fctt 

*ttHWf©£B»B# 1 0 OMgPKfcfLT, il^> 2 0 
~3, OOOSfigB. 5fSL<«5 0~3, OOOll 
SP. *StC»$L<«1 00~2, OOOMgBTS 

«. 

[0047] *«^©SE»W«1S«flifflfi8%3b^ U 5>* . 
'jrJV?x/\-, ZJl/Sx^ATttSTirtlTcSxM-^ 

ttM«ltttt9e£»J (P) omtcftCTt i 

; i*s^U— •f-VOitKMM : 5>>*n hav» 

jit*. tt«iu«a>ffimdU!Mtft#tt. mat 
assign*. *%K0«^imi<wnttj$M 

/& «M»jfl!)iiaiWEj:yx*>*^ an. 3o~2o 

0°C »$L<li50~1 5 0°CT'£&o 
[0048] T'/U* U 9MKK73RftT « C <h IC 

thWk 7>i^7*, If)b7=X n-^Pfcf 

^/-/UT 7 - hUx^y-;bj' = >, ?h^/^;U 

fcKa*->h\ fcfP-Jk tf^'Jv?>. 1. 8 

-'JTtnf'y^a- [5, 4, 0] - 7-^>ftX 
1. 5 --V'T'+f kf->?P- [4, 3, 0] -s-/*> 
f©7)l/S'Jttft^ illfc 1-1011%, 



L < « 2 ~ 5 as%©i8)g J: 5 KSftS LTzTl^ti 

wry * y -ik x * /-/i4M>*jM£iiwnH£ * tfw 

«31»U*>tt*MT*Efc«feT***. 
[0049] 

ftlWJ, CftS©*M«tCfflS1Wtttfft*fc©T*tta: 
fc. 

Mwfe^tfMw/Mn 

MV- (tt) SGPC*7A (G2 0 00HXL 2*. 
G3 00 0HXL 1*. G4 0 0 0XL 1*) *H<\ 
afegl. 0m SgmjSJKxh^t * 

* tr *y;u/f— 5 x— > a f 75£iz£ y 

2. 3 811%©? l-7t KP7>t^'5^t KP*-> 
KJkWtfSBl^TSHWfc WILT, f'Jav* 
x/\-±lCUv>X hy\°^-V^^Lfci:?-<Dv 0. 5 
pm07-TV • 7:> K • X^-XM 0 * — > (1L1S) 

« i » i '©ibic«j*t*«wbmm«** *»»#m«ri 

Lfc. 

*afik««U!MtSTttMt(U!RM LtctZ left?® * n* L 
[0 0 5 0] /\°»->^ 

->'J3>9x/\-±l;:jgjftLfcaMQ. SmhiOILI 
S (O^KKSOTSa® ^TS L a «t±ja05^ L b t 

j^o[*?mui*s^T9neL v o. sssLb 

/La^1 «atSL. WEfKfia>/t4>-XDX.<tl^/t 
-> y □ x/ \-±»cfKfi£ Lfc U 5?X h ttOKcfiOHMRR 

7c u->*x k / - «>: imanaiBMtt 2 l 

TS«*«Btti««H«fe«fetfSl«*ff-3fcU^ 
>^^:ot^T. fBtt»*m»Lfe. 
[00 5 1] g^gjj 

tfx;U7xy-;U2 0 g, t-^/PT'^y L/-H2 0 
gfcJctfX^byS. Sg^^+^VSOglC-Sft? 
U 2. 2' -7 7 ^fcfX-Cy^PX|-y/l/8. 2g? 
DDS.TSJR«rXT3 0&m/WJ>r*fs-3lt&s IV? 
y >y*«« LfttfS 6 0 TtClJD^ L 7 B$HBd«fro 

fco fi^». Sitt*#a©'s*tfv«*'»cs@*-a-TSS 
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znmLrz. »sti/fc«$»»ae^ jism*5 5%T- 

Soft, lH-NMRfcJ:tf13c-NMR5*#r<7>SS3l, 
a^coffl^*k*-yU7x/-;k t -z??)l7? 'J l> 

ftfc<DT'£t>, Mwli2 4, 0 0 0, Mw/Mnte2. 
8Tifcofto C(Di^(t^I&<* (I) 

[00 52] ■smm2 

t-Jl/7i/-;l'2 0 q^^V-fuK-fr-? n/-)\>2 
2 g £ LftJ-Xfl-tt, «tP«ltLTa^<*^^fi£ 
Lft, iE$«4 5%T'So 

ft. lH-NMRfc<£tf13C-NMR##rCDjg|||, MS 

•JU-ha3«fctf**L/:/tf«ff2 : 3 : 1 ©IJ^Ttti 
£Lftt<DT*35U, Mwli2 8, 0 0 0. Mw/Mnli 
2. 61'igofc. da>«^<*£«^* (II) £-T«o 
[0 0 5 3] ^EEflJ3 

t*z;b7i/-;l/2 0g, t - ^fiW^^Vb- h 1 
5 g 33<tl» £ "J ^/U 3 g £ v > ':**- , *> 5 0 g 

Stlft 4X^1* 6 0 %T£ -a ft= 1 H — 

NMRfc<fctf13c-NMR#ttT<WfS^ B^ft<7))ffim« 

tfx/U7x/-;k t -y^/l/y^'JU-l-fc.fctf;* 
$?UJl/&*^;U*niH:5 : 3 : i OSJ^T^M^ Lft 

ttDT'&^CttfB.Se.fril&y, Mw«2 2. 0 0 0, 
Mw/Mnti2. 7T'$-5ft. C (DM^^m^W ( I 

I I) -t-r&o 

[00 54] Stem 4 
**>7*)i\>W.* : f-)\sZql&J"7*)U-VV)\>'\. 2gt 

Ltztmit. sizm 3 tmmz uii^*?^Lft. 

#6ftftMfrt*tt^Sifee**?gtfft£ifeT\ tiimits 

5%T*£ofto lH-NMRfc±tf13c-NMR^#T(D 

S^UU-hfc.fcin'^UnxHJyi/jWsliis : 3 : i 
tDW^-T^a^LfctfDT-^y. MwB2 9, 0 0 0. 
Mw/Mnl*2. 4TS'3ft„ (I 

V) £-r«o 

[0 0 5 5] ^fiEfl]5 
-f yyn^<-/U-7i/-yl/2 2 g, t-^;U7 , ^'JU 
-Hlg, a-y^iUX ; 9 1 UV2 gfecfctf^^l/fc*- 

g^yatfuvyuzi-yuty^^i/x-T 1 
;l/5 9 gFfUc-pgfSL, *C>i/-rjU/<-sMp-iM'K2. 5 
g*l)D^.TM^*'XT-3 0#m/f7y >?«fT9fcfe 
/^U >-7"£fg0!L&#£ 8 0°ClCflD^L4 8BfM^ 

TS^**iift<, £CDfi^t*^7'-tr hVtC-pgfgLfcSL 



T'&ofto lH-NMRfc«fctf13c-NMR##T<Dl£ 

-/U* 1 3:7:2: 1<Dt'J£Ttt*&Lft 

^(DT'fcy, Mw&1 8, 0 0 0, Mw/Mnli3. 2 

T'$oft„ cffli^Mi^t (v) £-r«o 

[0 0 5 6] #fi£ffi]6 

t2ji/7i/-jH og, -f vyp^;U7xy-/n 

2g, t-?'*/M$^'JU-h 1 OgfeitfT^UV 
3 g«h;Ux>5 0 gfJUc-pgfSL, JU/t-** 
+J--TF2. 5g=&jJQ;iT, £J5E#J5 .hlDUHcLT^fc 
££j$Lft 0 t#6ft/c«^m*efeT\ iR*l*5 5%T- 
25oft„ iH-NMRfccfctflBc-NMR^W^, 

(S4 : 3 : 3 : 1 ©Sy^T*&B-&Lft* ) <DT*25tl, Mw 
t*3 1, 0 0 0, Mw/MnB2. 5T'6oft 0 £<DS 

^*£ffi^<* (v i ) £?z>. 

[0057] rtStefiEfl) 1 

#U fcKP*->X^U>1 2gihUlfJl/7i>5g 

#L£tfS, •>*-t-7"f/l'*-^-h4gSl)0^ 
6 PSBSSTT**!* Lft», UW*mz.T V 'J x^/l/7 1 

Soft, lH-NMRfc£tf13c-NMR##r£>$SS, 
t*x;U7 x /-/l/fcjctf t - 7 h *f 2j 

T'ttB^Lftt)£DT*«y, MwW:9, 2 0 0, Mw/M 
n«2. 8T'$^fc. dCDfi^ttS*^* (VI I) t 

[0058] jtS3^figfflJ 2 

tTx;U7 2 4 g fc.fctf t - fTlU* $W U— 

M 9g£i**-*+t>5 0gtmc;§f|SL, HBfeffJ 1 <!: ID 
8HcLTfi^*££GELfto ?#Snft«^WiSfeT', 
IK$«6 5%T'$oft 1 H — N M Rfc<fctf13c — N M 

R»«T©igs, a^i*cDfflB£«trx/U7xy-;ufc«fco : 

t -7"f;M^f'J U- hJbHit? 7 : 3<D»J^T*ttS^ 
LfttODT'^y, Mw(i2 3, 0 0 0, Mw/Mnli 
2. 3T$9fc. i©I^Sl^t (VI I I) £? 

[0 0 5 9] XMi 1 ~ 1 6 &£Zf)tm\ 1 ~ 2 

a^-ft (-r) , ^at^^ttK^S'j (□) , t&vic&m 

IdSUTjg^fflSiJSiJ, ^ffiUt^Jfflia'Jfc J: i§9J£S 1 
^■r»J^T*S^LT^-i SStLft^, 71&0. 2 M m 

Lft 0 ±!BUv?X h-S^v"J^V'i'x/\-±lCXfcfV 
3— Sf-T*M^Lft«, 9 O'CT-I 0 OWm?^-? 
L, 1. 0pm<DU->*7.h#^&ffJj£U S2|c^ 
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Ltc&mwttti&*m%iLrdk. 9o'ct*i 20m « 

tf-frTy^-^UyL Kn*-> KTkjgftfcJBl^T 2 3°C 
T' 1 ftlloaHtStc d: y mm L*T* 3 0 8>|ia;fc;t L fc„ & 
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1 00 
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1 00 


PI 


3 










PGMEA 
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MAK 
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1 00 
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PI 


3 
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EL/MMP 
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100 
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EL 


350 
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1 1 


70 


P6 
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Dl 


30 






EL/EEP 


200/100 


1 0 


1 1 


1 00 


P 1/P5 


3/2 










PGMEA 


300 


1 1 


1 1 I 


100 


P7 


3 










EL/BA 


200/100 


1 2 
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1 00 


P5/P7 


2/2 










MMP 


300 


13 
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1 00 


PI 


3 






Cl 


1 . 2 


"EL 


350 


1 4 


1 1 


1 00 


P3 


5 






C3 


2. 0 


EL/BA 


200/100 


.15 
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100 


P5 


5 
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2. 0 


EL 


350 


16 


1 1 


1 00 


P1/P5 


3/2 






C2 


1 . 2 


PGMEA 


300 
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(57)Abstract: 

PURPOSE: To prevent shrinkage in volume, defective peeling and 
defective adhesion, to form a high precision pattern and to improve 
dry etching resistance by incorporating a specified polymer into a 
polymer which is made alkali-soluble in the presence of an acid. 
CONSTITUTION: In a radiation sensitive resin compsn. contg. a 
polymer (a) which is made alkali-soluble in the presence of an acid 
and a radiation sensitive acid generating agent (b) which generates 
the acid when irradiated, a polymer consisting of two kinds of 
repeating units represented by formulae I, II and repeating units 
which reduce the solubility of the polymer to an alkali developer 
after irradiation is incorporated into the polymer (a). In the formulae 
I, II, each of R1 and R2 is H or methyl. The polymer (a) is produced 
by polymerizing monomers corresponding to the repeating units by 
radical polymn., thermal polymn. or other method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radiation-sensitive resin constituent characterized by to contain the polymer which consists of two 
sorts to which polymer (**) is expressed with the following general formula (1) and a general formula (2) of repeating 
units, and a repeat unit which reduces the solubility of the polymer to the alkali developer after radiation irradiation 
in the radiation-sensitive resin constituent which comes to contain radiation-sensitive acid generator (**) which 
generates an acid by the exposure of the polymer (**) and the radiation used as alkali fusibility under existence of 
an acid. 
[Formula 1] 




. . (2) 



or a methyl group, and R2 is a hydrogen atom or a methyl group in a 



[Translation done.] 



CO 

" x C r CH 3 
CH 3 



In [general formula (1), R1 is a hydrogen atom 
general formula (2). ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a radiation-sensitive resin constituent It is related with the 
radiation-sensitive resin constituent which can be used especially in more detail as a suitable resist for the micro- 
machining using the radiation like ultraviolet rays, far ultraviolet rays, an X-ray, or a charged-particle line. 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an integrated circuit 
device, in order to obtain the higher degree of integration of an integrated circuit, in recent years, development of 
the lithography technique in which micro processing below subhalf micron order can be performed with sufficient 
repeatability is furthered. Although the positive resist using alkali fusibility resin, such as novolak resin, and a 
quinone diazide system sensitization agent as a typical resist currently conventionally used for the lithography 
process is mentioned, these resists are accompanied by big difficulty, in order to arrive at a limitation efficiently and 
to use it for micro processing below subhalf micron order. That is, in these negatives resist and positives resist, in 
the lithography process which uses ultraviolet rays, such as g line (wavelength of 436nm) of the mercury-vapor lamp 
mainly used from the former, and i line (wavelength of 365nm), when it becomes a detailed pattern 0.35 micrometers 
or less, there is a problem that sufficient theoretical depth of focus cannot be attained. 

[0003] Then, on the occasion of detailed pattern formation, examination of the lithography process which uses the 
far ultraviolet rays. X-ray, or electron ray which can attain the broader depth of focus is advanced energetically. 
However, the conventional resist has various problems to far ultraviolet rays, an X-ray, or an electron ray in fields, 
such as a pattern configuration, sensibility, contrast, and development nature. That is. in the case of far ultraviolet 
rays, since the light absorption of a resist is too large, while a pattern configuration tends to turn into the so-called 
shape of an inverse tapered shape with the lower part [ upper part / of a pattern ] thin in negative resist and a 
positive resist also becomes taper-like, sensibility, contrast, etc. fall. Moreover, in the case of the high radiation of 
energy, generally, the fall of sensibility may become large further rather than the case of far ultraviolet rays, and the 
phenomenon in which solubility will fall [ the place where solubility / especially as opposed to a developer / should 
go up essentially ] conversely may arise by the exposure of a radiation in a positive resist rather than an X-ray and 
an electron ray. 

[0004] On the other hand, the chemistry magnification mold resist containing a radiation-sensitive acid generator 
(namely, compound which generates an acid by the exposure of a radiation) is one of those which attract attention 
as a next-generation resist in recent years, and this resist has the advantage that the sensibility to various 
radiations is high, by the catalysis of the generated acid. To and the thing which shows the resist engine 
performance comparatively good as such a chemistry magnification mold resist For example/the thing using the 
resin which has t-butyl ester group and a t-butoxycarbonyl group (for example, refer to JP,2-27660,B), Although the 
thing (for example, refer to JP.3-44290.B) using the resin which has a silyl radical, the thing (for example, refer to 
JP.4-39665.A) using the resin containing an acrylic-acid component, etc. are known There is a problem of a proper 
in these chemistry magnification mold resists, respectively, and being variously accompanied by difficulty is pointed 
out to utilization, namely, by the system using the resin which has t-butyl ester group and a t-butoxycarbonyl group 
In order to emit gas components, such as isobutene gas and carbon dioxide gas, in connection with the chemical 
reaction by the catalysis of the generated acid, In the exposure section of a radiation, produce a volumetric 
shrinkage, and as a result, although distortion and the highly precise pattern formation to like are difficult and the 
system using the resin which has a silyl radical has good pattern formation ability, a pattern configuration Compared 
with other resists without a silyl radical, there is a difficulty that it is inferior to detachability from a substrate, and 
by the system using the resin containing an acrylic-acid component further The adhesive property of a resist and a 
silicon substrate is inadequate, and there is a problem that dry etching resistance is also low, compared with the 
resist using aromatic series system resin. 

[0005] The resin which has both acrylic ester structure and phenol frame attracts attention in solution of these 
problems in recent years (JP.4-251259.A, a 5-181279 official report, 5-113667 official report). The resist using 
these resin has the advantage on which dry etching resistance is improved as compared with the resin which has 
only the repeat unit of an acrylic-acid system. However, in order that a carboxylic acid might generate in the 
exposure section, when the dissolution rate to a developer became high too much and the resist pattern was 
actually formed on the substrate, the pattern upper part became thin, and there was a fault that the pattern of the 
rectangle made into an ideal was not formed. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention does not have a volumetric shrinkage, poor 
exfoliation, and an adhesive agent, can perform highly precise pattern formation, and is to offer a radiation-sensitive 
resin constituent with high dry etching resistance. While other purposes of this invention respond effective in 
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various kinds of radiations and are excellent in lithography process stability, a pattern configuration is to offer the 
radiation-sensitive resin constituent which was excellent as a resist which can form the pattern of the rectangle 
which is not with which it becomes thin in the upper part. The purpose of further others of this invention is to far 
ultraviolet rays, an X-ray, or an electron ray especially to offer the radiation-sensitive resin constituent excellent in 
a pattern configuration, sensibility, contrast, development nature, etc. 
[0007] 

.[Means for Solving the Problem] The above-mentioned technical problem is attained by the radiation-sensitive resin 
constituent characterized by to contain the polymer which consists of two sorts to which polymer (**) is expressed 
with the following general formula (1) and a general formula (2) of repeating units, and a repeat unit which reduces 

.the solubility of the polymer to the alkali developer after radiation irradiation in the radiation-sensitive resin 
constituent which comes to contain radiation-sensitive acid generator (**) which generates an acid under existence 
of an acid by the exposure of the polymer (**) and the radiation used as alkali fusibility. Hereafter, although this 
invention is explained to a detail, thereby, the purpose, the configuration, and effectiveness of this invention will 
become clear. 

[0008] polymer (**) — polymer (**) is a polymer containing the repeating unit (henceforth "the repeat unit B") 
expressed with the repeating unit (henceforth "the repeat unit A") expressed with a general formula (1), and a 
general formula (2), and the repeat unit (henceforth "the repeat unit C") which reduces the solubility over the alkali 
developer of the radiation irradiation section. 
[0009] 
[Formula 2] 




[0010] In [general formula (1), R1 is a hydrogen atom or a methyl group, and R2 is a hydrogen atom or a methyl 
group in a general formula (2). ] 

[001 1] Any of a hydrogen atom and a methyl group are sufficient as R1 in a general formula (1). and R1 may have 
[ R1 ] the repeat unit of a methyl group in coincidence with the repeat unit of a hydrogen atom. The suitable 
percentage of the repeat unit A is 20 - 70% still more preferably 5 to 75% to ail the repeat units in polymer (b). An 
adhesive property with a substrate may deteriorate that the repeat unit A is less than 5%, peeling of a resist pattern 
may be produced, if 75% is exceeded on the other hand, the difference of the dissolution rate to the alkali developer 
of the radiation irradiation section and the non-irradiated section will become small, and it is in the inclination for 
resolution to fall. 

[0012] Any of a hydrogen atom and a methyl group are sufficient as R2 in a general formula (2), and R2 may have 
[ R2 ] the repeat unit of a methyl group in coincidence with the repeat unit of a hydrogen atom. The suitable 
percentage of the repeat unit B is 20 - 50% still more preferably 10 to 70% to all the repeat units in polymer (b). A 
dissolution rate [ as opposed to / that the repeat unit B is less than 10% / the alkali developer of the radiation 
irradiation section ] becomes low. and since the amounts of the benzene ring in polymer (b) run short if a pattern is 
no longer formed and 70% is exceeded on the other hand, it is in the inclination for dry etching resistance to fall. 
[0013] Copolymerization of the repeat unit C is carried out for improvement in a pattern configuration and definition 
ability, and although the repeat unit A and the repeat unit B boil a suitable rate comparatively and they differ more, 
generally it is 1 - 30% still more preferably 0.5 to 50% to all the repeat units in polymer (b). Since the reduction 
effectiveness of a dissolution rate as opposed to [ that the repeat unit C is less than 0.5% ] the alkali developer of 
the radiation irradiation section runs short, it is in the inclination for the resist pattern upper part to become thin, 
and if 50% is exceeded on the other hand, a dissolution rate will become low too much, and it is in the inclination for 
the sensibility of a resist to fall. 

[0014] Polymer (b) can be manufactured by carrying out the polymerization of the monomer corresponding to the 
repeat unit A, the repeat unit B. and each repeat unit C by the radical polymerization, thermal polymerization, etc. 
The monomer (henceforth Monomer a ) corresponding to the repeat unit A The monomer corresponding to [ are a 
vinyl phenol or alpha-isopropenyl phenol and ] the repeat unit B (it is hereafter called "Monomer b".) The monomer 
corresponding to [ are acrylic-acid t-butyl or t-butyl methacrylate, and ] the repeat unit C (it is hereafter called 
"Monomer c".) It is the monomer which does not have acid substituents, such as the soluble low monomer to an 
alkali developer, i.e.. a sulfonic group, a carboxyl group, and a phenolic hydroxyl group. The organic compound which 
has Monomer a, Monomer b, and a copolymerizable carbon-carbon double bond as an example of such a monomer c, 
and does not have said acid substituent can be raised, and a vinyl group content compound, an acryloyl (meta) 
radical content compound, etc. can be mentioned. 
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[001 5] The example as a vinyl group content compound of Monomer c Vinyl ester compounds L such as aromatic 
series vinyl compound; vinylpyridine /, such as hetero atom content aromatic series vinyl compound; vinyl acetate ], 
such as styrene, alpha methyl styrene, p-methyl styrene, and chloro styrene; A methyl vinyl ketone, Vinyl ketone 
compounds, such as an ethyl vinyl ketone; The methyl vinyl ether, Vinyl ether compounds, such as ethyl vinyl ether; 
Vinyl pyrrolidone, Hetero atom content alicyclic vinyl compounds, such as a vinyl lactam, etc. can be shown suitably. 
Moreover, the example as an acryloyl (meta) radical content compound of Monomer c (Meta) The others and 
. acrylonitrile (meta) which are a methyl acrylate, an ethyl acrylate (meta), acrylic-acid (meta) propyl, acryiamide 
(meta), etc. can be shown suitably. 

[0016] the polystyrene equivalent weight average molecular weight (henceforth "Mw") of polymer (**) — from a 
-viewpoint of maintenance of sensibility, thermal resistance, development nature, and definition — desirable — 
1,500-300,000 — it is 3,000-100,000 more preferably, further — the ratio (henceforth "Mw/Mn") of the polystyrene 
equivalent weight mean molecular weight Mw of polymer (**), and polystyrene conversion number average molecular 
weight (henceforth 'Mn") — from a viewpoint of maintenance of sensibility, thermal resistance, development nature, 
and definition — desirable — 1-5 — it is 1.5-3.5 more preferably. Moreover, the mixed polymer which comes to mix 
the mixture of the polymer with which the copolymerization rates of Monomer a, Monomer b, and Monomer c differ 
within the limits of the above, and two or more sorts of mixture of the polymer with which Mw differs from Mw/Mn 
within the limits of the above can be used as polymer (b). Even when using a mixed polymer as polymer (b), as for 
the copolymerization rate and Mw, and/or Mw/Mn of Monomer a, Monomer b, and Monomer c of a mixed polymer, it 
is desirable that it is within the limits of the above. 

[0017] As a compound which generates an acid by radiation-sensitive acid generator (b) used by radiation-sensitive 
acid generator (b) this invention, i.e., the exposure of a radiation, an onium salt compound, a halogen content 
compound, a sulfone compound, a sulfonate compound, and a quinone diazide compound can be mentioned, for 
example. The following compounds can more specifically be mentioned. 

[0018] a) Onium salt compound iodonrum salt, sulfonium salt, phosphonium salt, diazonium salt, pyridinium salt, etc. 
can be mentioned. Preferably, they are diphenyliodonium triflate, diphenyliodonium pyrene sulfonate, 
diphenyliodonium dodecylbenzene sulfonate, triphenylsulf onium triflate, triphenyl sulfonium hexafluoroantimonate, 
diphenyliodonium hexafluoroantimonate, triphenylsulfonium naphthalene sulfonate, benzyl (hydroxy phenyl) methyl 
sulfonium toluenesulfonate, etc. As a desirable thing, triphenylsulfonium triflate, diphenyliodonium 
hexafluoroantimonate, etc. can be mentioned especially. 

[0019] b) A halogen content compound halo alkyl group content heterocycle-like compound, a halo alkyl group 
content hydrocarbon compound, etc. can be mentioned. Preferably, they are (TORIKURORO methyl )-s-triazine 
derivatives, such as phenyl-bis(TORiKURORO methyl)-s-triazine, methoxypheny-bis(TORIKURORO methyl)-s- 
triazine, and naphthyl-screw-(TORIKURORO methyl)-s-triazine. and 1 and 1 -screw (4-chlorophenyl). - 2, 2, and 2- 
trichloroethane etc. can be mentioned. 

[0020] c) A sulfone compound beta-keto sulfone, beta-sulfonyl sulfones, those alpha-diazo compounds, etc. can be 
mentioned. Preferably, a phenacyl phenyl sulfone, a mesityl phenacyl sulfone, bis(phenyl sulfonyl) methane, bis 
(phenyl sulfonyl) diazomethane, etc. can be mentioned.. 

[0021] d) A sulfonate compound alkyl sulfonate, a halo alkyl sulfonate, an aryl sulfonate, imino sulfonate, imide 
sulfonate, etc. can be mentioned. A compound desirable as an imide sulfonate compound For example; N- 
(trifluorom ethyl sulfonyl oxy)succinimide, N-(trifluoromethy! sulfonyloxy)phtalimide, N-{trifluorom ethyl sulfonyloxy) 
naphthyl imide, N-(trifluorom ethyl sulfonyloxy) diphenyl maleimide, The N-(trifiuorom ethyl sulfonyloxy) bicyclo-[2, 2, 
1]-hept-5-en -2. 3-dicarboxymide, The N-(trifluorom ethyl sulfonyloxy)-7-OKlSA bicyclo-[2, .2, 1]-hept-5-en -2. 3- 
dicarboxymide, The N-(trifluoro methyl sulfonyloxy) bicyclo-[2, 2, 1]-heptane -5, 6-oxy — 2, 3-dicarboxymide, N- 
(camphor nil sulfonyloxy) succinimide, N-(camphor nil sulfonyloxy) phthalimide, N-(camphor nil sulfonyloxy) naphthyl 
imide, N-(camphor nil sulfonyloxy) diphenyl maleimide. The N-(camphor nil sulfonyloxy) bicyclo-[2, 2, 1]-hept-5~en - 
2, 3-dicarboxymide, The N-(camphor nil sulfonyloxy)-7-OKISA bicyclo-[2, 2, l]-hept-5-en -2, 3-dicarboxymide, The 
N-(camphor nil sulfonyloxy) bicyclo-[2, 2, 1]-heptane -5, 6~oxy — 2, 3-dicarboxymide, N-(4-methylphenyl 
sulfonyloxy) succinimide, N-(4-methylphenyl sulfonyloxy) phthalimide, N-(4-methy!phenyl sulfonyloxy) naphthyl 
imide, N-(4-methylphenyl sulfonyloxy) diphenyl maleimide, The N-(4-m ethyl phenyl sulfonyloxy) bicyclo-[2, 2. 1]- 
hept-5-en -2, 3-dicarboxymide, The N-<4-methylphenyl sulfonyloxy )-7-OKISA bicyclo-[2, 2, 1]-hept-5-en -2, 3- 
dicarboxymide, The N-(4-methylphenyl sulfonyloxy) bicyclo-[2, 2. 1]-heptane -5. 6-oxy — 2. 3-dicarboxymide. N-(2- 
trifluoromethyl phenyl sulfonyloxy) succinimide; N-(2-trifIuorom ethyl phenylsulfonyloxy) phthalimide. N-(2- 
trifluoro methyl phenylsulfonyloxy) naphthyl imide, N-(2 -trifluoromethyl phenylsulfonyloxy) diphenyl maleimide, The 
N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo-[2. 2, l]-hept-5-en -2. 3-dicarboxymide, The N-(2-trifluoromethyl 
phenylsulfonyloxy)-7-OKISA bicyclo-[2, 2, 1]-hept~5-en -2, 3-dicarboxymide, The N-(2-trif!uoromethyl 
phenylsulfonyloxy) bicyclo-[2. 2. l]-heptane -5, 6-oxy — 2 and 3-dicarboxymide etc. can be mentioned. 
[0022] Moreover, a compound desirable as sulfonate compounds other than an imide sulfonate compound can 
mention benzoin tosylate, pyrogallol tris triflate, pyrogallol methan sulfonic acid triester, nitrobenzyl -9, 10-diethoxy 
anthracene-2-sulfonate, etc. In the radiation-sensitive resin constituent of this invention as a desirable sulfonate 
compound especially Pyrogallol methansulfonic acid triester, the N -{trifluoromethyl sulfonyloxy) bicyclo-[2, 2, 1]- 
hept-5-en -2, 3-dicarboxymide, N-(camphor nil sulfonyloxy) naphthyl imide, N-(2-trifluoromethyl phenylsulfonyloxy) 
phthalimide, The N-(trifluorom ethyl sulfonyloxy) bicyclo-[2, 2, 1]-hept-5-en -2, 3-dicarboxymide. N-(camphor nil 
sulfonyloxy) naphthyl imide, N-(2-trifluoromethyl phenylsulfonyloxy) phthalimide, etc. can be mentioned. 
[0023] e) 1 of a quinone diazide compound polyhydroxy compound, 2-quinone diazide sulfonate compound, etc. can 
be mentioned, and it is the compound which has 1, such as a 1, 2-benzoquinone diazido-4-sulfonyl group, 1, 2- 
naphthoquinonediazide-4-sulfonyl group. 1. 2-naphthoquinonediazide-5-sulfonyl group, 1, and 2- 
naphthoquinonediazide-6-sulfonyl group, and 2-quinone diazide sulfonyl group preferably. As a desirable thing, the 
compound which has a 1 and 2-naphthoquinonediazide-4-sulfonyl group and 1, and 2-naphthoquinonediazide-5- 
sulfonyl group can be mentioned especially. 
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[0024] Specifically 2, 3, 4-trihydroxy benzophenone, 2 and 4, 6-trihydroxy benzophenone, A 2, 3, 4, and 4'-tetra- 
hydroxy benzophenone. 2, 2\ 3, a 4-tetra-hydroxy benzophenone, The - methoxy -2, a 3 '3, 4, 4'-tetra-hydroxy 
benzophenone, A - tetra-hydroxy benzophenone. 2, 2\ and 2. 2\ 4, and 4 '3, 4, 4' -pentahydroxy benzophenone, 2, 2*. 
3 and 4, a 6 - pentahydroxy benzophenone, 2 and 3, 3*. 4, 4', 5-hexa hydroxy benzophenone, 1 of hydroxyphenyl 
(Pori) aryl ketones, such as 2, 3\ 4, 4\ 5\ and 6-hexa hydroxy benzophenone, 2-quinone diazide sulfonate; Bis(4- 
hydroxyphenyl) methane, Bis(2, 4-dihydroxy phenyl) methane, bis(2, 3, 4-trihydroxy phenyl) methane. A 2 and 2~bis 
.(4-hydroxyphenyl) propane, 2, and 2-bis(2, 4-dihydroxy phenyl) propane, 1 of bis[(Pori) hydroxyphenyl] alkanes. such 
as a 2 and 2~bis(2, 3, 4-trihydroxy phenyl) propane, 2-quinone diazide sulfonate; 

[0025] A 4 and 4-dihydroxy triphenylmethane color, 4, 4', a 4"-trihydroxy triphenylmethane color, A - tetramethyl- 
-2", and 2, 2\ 5, and 5 '4, 4-trihydroxy triphenylmethane color, A - tetramethyl-2". and 3, 3\ 5. and 5 '4. 4'- 
trihydroxy triphenylmethane color, 4, 4', 5, 5 -tetramethyl - 2, 2', a 2"-trihydroxy triphenylmethane color, 2, 2', 5, 5'- 
tetramethyl - 4, 4', a 4"-trihydroxy triphenylmethane color, 1,1. and 1-tris (4-hydroxyphenyl) ethane, 1, and 1 —bis 
(4-hydroxypheny I)- 1 -phenyl ethane, 1 and 1 -screw (4-hy droxy phenyl)- 1- 1 of hydroxyphenyl (Pori) alkanes, such as 
ethane, 2-quinone diazide sulfonate; (4 -[1 -(4-hydroxypheny I)- 1 -methyl ethyl] phenyl) 2, 4, and 4-trimethyl -2\ 4', a 
7-trihydroxy-2-phenyl flavan, two — four — four - trimethyl one -two — ' : — four — ' — five — 1 — six — seven 
- pentahydroxy - two - phenyl — a flavan — etc. — hydroxyphenyl (Pori) — a flavan — one — two - quinone 
diazide — a sulfonate — it can illustrate . 

[0026] As a desirable example, a 1 of 1 and 1 -bi s(4-hydroxy pheny I)- 1-(4-[1 -(4-hy droxy pheny I)- 1 -methyl ethyl] 
phenyl) ethane shown with following structure expression (3) and 2-naphthoquinonediazide-4~sulfonate compound 
can be mentioned especially. 
[0027] 
[Formula 3] 




O 
it 



Us 



* CH .' . . (4) 

so 2 



[0028] (D shows the substitueht or hydrogen atom shown by the formula (4) among a formula (3).) the rate which is 
the substituent D is indicated to be by the formula (4) in a formula (3) — an average of 75- of D — it is an average 
of 80 - 90% especially preferably 95%. 

[0029] These radiation-sensitive acid generator (b)s are independent, or can mix and use two or more sorts. 
Moreover, the amount of radiation-sensitive acid generator (b) used is 0.1 - 15 weight section preferably to 0.05 - 
20 weight section and a pan in the polymer (b) 100 weight section. When it may become difficult to cause effectively 
the chemical change by the acid catalyst generated by radiation irradiation under in the 0.05 weight section and the 
loadings of radiation-sensitive acid generator (b) exceed 20 weight sections on the other hand, in case a constituent 
is applied, spreading nonuniformity is produced, or there is a possibility of generating Society for Cutting Up Men 
etc., at the time of development. 

[0030] In the radiation-sensitive resin constituent of this invention, a dissolution control agent, an acid diffusion 
control agent, etc. which are explained below if needed can also be used, blending them further. 
A dissolution control agent dissolution control agent is a compound which has the operation which it has 
[ operation ] the operation which falls or vanishes the alkali solubility control effectiveness of a radiation-sensitive 
resin constituent, or promotes the alkali solubility of a radiation-sensitive resin constituent by having the property 
which controls the alkali fusibility of a radiation-sensitive resin constituent, and making it decompose for example, 
hydrolyze under existence of an acid. As such a dissolution control agent, the compound which permuted acid 
functional groups, such as a phenolic hydroxy! group and a carboxyl group, with the acidolysis nature machine, for 
example can be mentioned. Although a low molecular weight compound or a high molecular compound is sufficient as 
a dissolution control agent, it can mention the compound which permuted the acid functional group of carboxylic- 
acid compounds, such as polyhydric-phenol nature compounds, such as bisphenol A. Bisphenol F, and Bisphenol S, 
or a hydroxyphenyl acetic acid, with the acidolysis nature machine as a desirable dissolution control agent 
Specifically, the compound shown with the following structure expression (a) or a structure expression (b) can be 
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mentioned. 
[0031] 
[Formula 4] 
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[0032] Moreover, acidolysis nature machine content resin can be used as a dissolution control agent of a 
macromolecule. An acidolysis nature machine is a substituent which decomposes under existence of an acid and 
discovers alkali fusibility here. As such an acidolysis nature machine, a permutation methyl group, 1 -permutation 
ethyl group, 1 -branching alkyl group, a silyl radical, a gel mill radical, an alkoxy carbonyl group, an acyl group, a ring 
type acidolysis nature machine, etc. can be mentioned, for example. 

[0033] As said permutation methyl group, a methoxymethyl radical, a methyl thiomethyl radical, an ethoxy methyl 
group, an ethyl thiomethyl radical, a methoxyethoxymethyl radical, a benzyloxymethyl radical, a benzyl thiomethyl 
radical, a phenacyl radical, a BUROMO phenacyl radical, a methoxy phenacyl radical, a phenacyl (methylthio) radical, 
a cyclopropyl methyl radical, benzyl, a diphenyl methyl group, a triphenylmethyl radical, BUROMO benzyl, a 
nitrobenzyl radical, a methoxybenzyl radical, methylthio benzyl, an ethoxybenzyl radical, ethyl thio benzyl, a piperonyl 
radical, etc. can be mentioned, for example. As said 1 -permutation ethyl group, for example 1 -methoxy ethyl group, 
1 -methylthio ethyl group, 1 and 1-dimethoxy ethyl group, 1 -ethoxyethyl radical, 1 -ethyl thio ethyl group, 1 and 1- 
diethoxy ethyl group, 1-phenoxy ethyl group, 1-phenylthio ethyl group, 1 and 1-JIFENOKISHI ethyl group, 1- 
benzyloxy ethyl group, 1 -benzyl thio ethyl group, 1-cyclo propylethyl radical, 1-phenylethyl radical, 1, and 1 -diphenyl 
ethyl group, alpha-methyl phenacyl radical, etc. can be mentioned. 

[0034] As said 1 -branching alkyl group, isopropyl group, sec-butyl, t-butyl. 1. and 1 -dimethyl propyl group, 1- 
methylbutyl radical, 1, and 1-dimethyl butyl etc. can be mentioned, for example. As said silyl radical, a trimethylsilyl 
radical, an ethyl dimethylsilyl radical, a diethyl methyl silyl radical, a triethyl silyl radical, a dimethyl isopropyl silyl 
radical, a methyl diisopropyl silyl radical, a triisopropyl silyl radical, t-butyldimethylsilyl radical, a G t-butyl methyl 
silyl radical, a tree t-butylsilyl radical, a dimethylphenyl silyl radical, a methyl diphenyl silyl radical, a triphenyl silyl 
radical, etc. can be mentioned, for example. As said gel mill radical, a trim ethyl gel mill radical, an ethyl dimethyl gel 
mill radical, a diethyl methyl gel mill radical, a triethyl gel mill radical, a dimethyl isopropyl gel mill radical, a methyl 
diisopropyl gel mill radical, a triisopropyl gel mill radical, t-buthyl dimethyl gel mill radical, a G t-butyl methyl gel mill 
radical, a tree t-butyl gel mill radical, a dimethylphenyl gel mill radical, a methyl diphenyl gel mill radical, a triphenyl 
gel mill radical, etc. can be mentioned, for example. 

[0035] As said alkoxy carbonyl group, a methoxycarbonyl group, an ethoxycarbonyl radical, an isopropoxycarbonyl 
radical, a t-butoxycarbonyl group, a t-pentyloxy carbonyl group, etc. can be mentioned, for example. As said acyl 
group, for example An acetyl group, a propionyl radical, a butyryl radical, A hepta-noil radical, a hexa noil radical, a 
valeryl radical, a pivaloyl radical, an iso valeryl radical, A RAURI roil radical, a myristoyl radical, a PAL MITOIRU 
radical, a stearoyl radical, An oxalyl radical, a malonyl radical, a succinyl radical, a glutaryl radical, a horse mackerel 
POIRU radical, A PIPEROIRU radical, a SUBEROIRU radical, an azelaoyl radical, a SEBAKOIRU radical, an acryloyl 
radical, a PUROPIO roil radical, a methacryloyl radical, a KUROTO noil radical, and me — an oil radical — A 
MAREOIRU radical, a FUMAROIRU radical, a MESAKO noil radical, a KANHO roil radical, benzoyl, A phthloyl radical, 
an iso phthloyl radical, a tele phthloyl radical, a naphthoyl radical, A toluoyl radical, a hydronalium ATOROPOIRU 
radical, an ATOROPOIRU radical, a cinnamoyl radical, a furoyl radical, a TENOIRU radical, a nicotinoyl group, an 
isonicotinoyl group, a tosyl group, a mesyl radical, etc. can be mentioned. 

[0036] As said ring type acidolysis nature machine, for example A cyclo propyl group, a cyclopentylic group, A 
cyclohexyl radical, a cyclohexenyl group, an oxo-cyclohexenyl group. 4-methoxy cyclohexyl radical, a 
tetrahydropyranyl group, a tetrahydrofuranyl radical, A tetrahydro thio pyranyl radical, tetrahydro thiofuranyl group, 
3-BUROMO tetrahydropyranyl group, 4-methoxy tetrahydropyranyl group, 4-methoxy tetrahydro thio pyranyl 
radical, 3-tetrahydrothiophene -I, 1 -dioxide radical. 2-1, 3-dioxoranyl group, 2-1, a 3-dithio KISORANIRU radical. 
benzo-2-1. 3-dioxoranyl group, benzo-2-1, a 3-dithio KISORANIRU radical, etc. can be mentioned. 
[0037] t-butyl, benzyl, a t-butoxycarbonyl group, a t-butoxy carbonylmethyl radical, a tetrahydropyranyl group, a 
tetrahydrofuranyl radical, a tetrahydro thio pyranyl radical, tetrahydro thiofuranyl group, a trimethylsilyl radical, etc. 
are desirable among these acidolysis nature machines. 
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[0038] The above and acidolysis nature machine content resin can be manufactured by the polycondensation or 
copolycondensation of a polycondensation component which has the polymerization of a monomer, copolymerization, 
or one or more sorts of acidolysis nature machines which have one or more sorts of acidolysis nature machines 
again by introducing one or more sorts of acidolysis nature machines for example, into alkali fusibility resin. In 
addition, the rate of installation of the acidolysis nature machine in acidolysis nature machine content resin (the 
number of the acidolysis nature machines to the total number of the acid functional group in acidolysis nature 
-machine content resin and an acidolysis nature machine comparatively) is 15 - 60% especially preferably 15 to 80% 
still more preferably 15 to 100% preferably. Moreover, Mw(s) of acidolysis nature machine content resin are 3,000- 
100,000 preferably [ it is desirable and ] to 1,000-150,000. and a pan. These acidolysis nature machine content resin 
is independent, or two or more sorts can be mixed and used for it Per polymer (b) 100 weight section and below the 
100 weight sections of the blending ratio of coal of the dissolution control agent in this invention are desirable. When 
the loadings of a dissolution control agent exceed the 100 weight sections, there is an inclination for the film 
production nature of a constituent, film reinforcement, etc. to fall. About a low molecular weight compound or each 
high molecular compound (namely, acidolysis nature machine content resin), a dissolution control agent can be 
independent, can mix and use two or more sorts, and can also use together a low molecular weight compound and a 
high molecular compound. 

[0039] An acid diffusion control agent acid diffusion control agent controls the diffusion phenomenon in the resist 
coat of the acid produced from the acid generator by exposure, and has the operation which controls the chemical 
reaction in an unexposed field which is not desirable. By using an 8cid diffusion control agent, a pattern 
configuration especially generating extent of the eaves of the management of a pattern, the dimension fidelity to a 
mask dimension, etc. are further improvable. As such an acid diffusion control agent, the nitrogen-containing organic 
compound from which basicity changes neither with exposure nor heating is desirable. As the example Ammonia, 
hexylamine, a heptyl amine, an octyl amine, a nonyl amine. A DESHIRU amine, dibutyl amine, dipentylamine, a dihexyl 
amine, Diheptylamine, a dioctyl amine, a dinonyl amine, a JIDESHIRU amine, A trimethylamine, triethylamine, 
tripropylamine, tributylamine, Tripentylamine, trihexyl amine, a triheptyl amine, trioctylamine, A TORINO nil amine, a 
tridecyl amine, an aniline, N-methylaniline, N.N-dirnethylaniline t 2-methylaniline, 3-methylaniline, 4-methylaniline, 4- 
nitroaniline, 1-naphthylamine. 2-naphthylamine, A diphenylamine, ethylenediamine, a tetra methylene diamine, a 
hexamethylenediamine, A pyrrolidone, a piperidine, an imidazole, 4-methyl imidazole, 4-methyl-2-phenylimidazole, 
Thiabendazole, a pyridine. 2-methylpyridine, 4-methyl pyridine, 2-ethylpyridine, 4-ethyl pyridine, a 1 -methyl-4-phenyl 
pyridine, 2-(1 -ethyl propyl) pyridine, nicotinamide, dibenzoyl thiamine, - diamino diphenylmethane, and 4 butanoic- 
acid Lvov Ramin, 4, and 4 '4, 4-diamino diphenyl ether. A - diamino benzophenone, and 4 and 4 '4. 4-diamino 
diphenylamine, A 2 and 2-bis(4-aminophenyl) propane, a 2-{3-aminophenyl)-2-(4-aminophenyl) propane. A 2-(4- 
aminophenyl)-2-(3-hydroxyphenyl) propane, A 2-(4-aminophenyl)-2-(4-hydroxyphenyl) propane, 1, 4-bis[1-(4- 
aminophenyO-l-methylethyl] benzene. 1, 3-bis[l-(4-aminophenyl)-1-methylethyl] benzene. Succinate dimethyM- 
(2-hydroxyethyl)-4-hydroxy - 2. 2, 6, and 6 -tetramethyl piperidine polycondensation object, Pori — [{6-0,1,3,3- 
tetrametylbutyl) imino-1,3,5-triazine -2 and 4-diyl) and {(2, 2, 6, and 6-tetram ethyl -4-PIPERI diyl) imino) 
hexamethylene ((2, 2, 6, and 6-tetramethyl-4-PIPERI diyl) imino one)] — A 2-(3, 5-G t-butyl-4-hydroxybenzyl)-2- 
n-butyl malonic-acid screw (1, 2, 2, 6, and 6-pentamethyl-4-PIPERI diyl) etc. can be mentioned. These acid 
diffusion control agents are independent, or can mix and use two or more sorts, the loadings rate of the acid 
diffusion control agent in this invention — per polymer (b) 100 weight section — usually — 0.001 - 10 weight 
section — it is 0.005 - 5 weight section preferably. In this case, when there is a possibility that a pattern 
configuration and dimension fidelity may fall [ the amount of the acid diffusion control agent used ] depending on 
process conditions under in the 0.001 weight section and 10 weight sections are exceeded, there is an inclination for 
the development nature of the sensibility as a resist or the exposure section to fall. 

[0040] Various additives, such as a surfactant and a sensitizer, can be further blended with the radiation-sensitive 
resin constituent of various additive this inventions if needed. Said surface active agent shows the operation which 
improves the spreading nature of a radiation-sensitive resin constituent solution, striae SHON, the development 
nature of a resist, etc. As such a surface active agent, for example The polyoxyethylene lauryl ether, 
Polyoxyethylene stearylether, the polyoxyethylene oleyl ether. By the trade name besides polyoxyethylene octyl 
phenyl ether, the polyoxyethylene nonylphenyl ether, a polyoxy-ethylene-glycol JIRAU rate, and polyoxyethylene 
glycol distearate KP341 (Shin-Etsu Chemical make), poly flow No.75, No95 (product made from the Kyoeisha fats- 
and-oils chemical industry), EFUTOPPU EF301. EF303, and EF352 (TOKEMU products), The megger fucks F171, 
F172. and F173 (Dainippon Ink & Chemicals make), Fluorad FC430 and FC431 (Sumitomo 3M make), the Asahi guard 
AG710, Sir chlorofluocarbon S-382, SC-101. SC-102, SC-103, SC-104, SC-105, SC-106 (Asahi Glass make), etc. 
are mentioned. The loadings of a surfactant are usually below 2 weight sections per total-solids 100 weight section 
in a radiation-sensitive resin constituent. 

[0041] Said sensitizer absorbs the energy of a radiation, transmits the energy to radiation-sensitive acid generator 
(b), shows the operation which makes the amount of generation of an acid increase by that cause, and has the 
effectiveness of raising the sensibility of the resist obtained using the constituent of this invention. When the 
desirable example of a sensitizer is given, there are ketones, benzens, acetophenones, benzophenones. naphthalene, 
a biacetyl. eosine, a rose bengal, pyrenes, anthracene, and phenothiazins. The loadings of a sensitizer are usually 
below 30 weight sections preferably below 50 weight sections per total-solids 100 weight section in a radiation- 
sensitive resin constituent. 

[0042] Moreover, an adhesive property with a substrate is improvable by blending a color or a pigment by being able 
to ease the effect of the halation at the time of the exposure of a radiation, and blending an adhesion assistant. 
Furthermore, as other additives, antihalation agents, such as an azo compound and an amine compound, a 
preservation stabilizer, a defoaming agent a configuration amelioration agent etc. are mentioned. 
[0043] On the occasion of the use, as for the radiation-sensitive resin constituent of solvent this invention, solid 
content concentration is prepared as a constituent solution by filtering with the filter of about 0.2 micrometers of 
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apertures, after dissolving in a solvent five to 50% of the weight so that it may become 20 - 40 % of the weight 
preferably. 

[0044] As a solvent used for preparation of said constituent solution For example, ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, Ethylene glycol monoalkyl ether, such as the ethylene glycol monopropyl 
ether and ethylene glycol monobutyl ether; Ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl 
ether acetate, ethylene glycol monopropyl ether acetate, Ethylene glycol monoalkyl ether acetate, such as ethylene- 

.glycol-monobutyl-ether acetate; Diethylene-glycol wood ether, Diethylene-glycol diethylether,. diethylene-glycol 
dipropyl ether, Diethylene-glycol dialkyl ether, such as diethylene-glycol dibutyl ether; Propylene glycol monomethyl 
ether, The propylene glycol monoethyl ether, the propylene glycol monopropyl ether, Propylene glycol monoalkyl 

-ether, such as the propylene glycol monobutyl ether; Propylene glycol wood ether, Propylene glycol diethylether, 
propylene glycol dipropyl ether. Propylene glycol dialkyl ether, such as propylene glycol dibutyl ether, Propylene- 
glycol-monomethyl-ether acetate, Propylene glycol monoalkyl ether acetate, such as propylene glycol monoethyl 
ether acetate, propylene glycol mono propyl ether acetate, and propylene glycol monobutyl ether acetate; 
[0045] Methyl lactate, ethyl lactate, lactic-acid n-propyl, lactic-acid isopropyl, n-butyl lactate, Lactate, such as 
lactic-acid isobutyl; Methyl formate, an ethyl formate, formic-acid n-propyl, Formic-acid isopropyl. formic-acid n- 
butyl, formic-acid isobutyl, formic-acid n-amyl, Isoamyl formate, methyl acetate, ethyl acetate, n-propyl acetate, 
isopropyl acetate, N-butyl acetate, isobutyl acetate, n-amyl acetate, isoamyl acetate, N hexyl acetate, methyl 
propionate, ethyl propionate, propionic-acid n-propyl, Propionic-acid isopropyl, propionic-acid n-butyl. propionic- 
acid isobutyl, Methyl butyrate, ethyl butylate, butanoic acid n-propyl, isopropyl butyrate, butanoic acid n-butyl, 
Aliphatic series carboxylate, such as butanoic acid isobutyl; Hydroxyacetic acid ethyl, 2-hydroxy-2-methyl ethyl 
propionate, 3-methoxy-2~methyl methyl propionate (beta-methoxy methyl butyrate), 2-hydroxy-3-methyl methyl 
butyrate, methoxy ethyl acetate, ethoxy ethyl acetate, 3-methoxy methyl propionate. 3-methoxy ethyl propionate, 
3-ethoxy methyl propionate, 3-ethoxy ethyl propionate, 3-methoxy butyl acetate, 3-methyl-3-methoxy butyl 
acetate, Other ester, such as 3-methyl-3-methoxy butyl propionate, 3-methyl-3-methoxybutyl butyrate, methyl 
acetoacetate, an ethyl acetoacetate, methyl pyruvate, and pyruvic-acid ethyl; 

[0046] Amides, such as ketones;N-methyl formamides, such as aromatic hydrocarbon; methyl ethyl ketones, such as 
toluene and a xylene, 2-heptanone, 3-heptanone, 4-heptanone, and a cyclohexanone, N.N-dimethylformamide, N- 
methyl acetamide, N,N-dimethylacetamide, and N-methyl pyrrolidone; lactone, such as gamma-butyrolactone, can be 
mentioned. These solvents are independent, or they are used for them for two or more sorts, mixing, the total-solids 
100 weight sections, such as a dissolution inhibitor with which the amount of the solvent used of the constituent 
solution in this invention is used polymer (b), radiation-sensitive acid generator (b), and if needed, and/or an 
additive, — receiving — usually — the 20 - 3,000 weight section — desirable — the 50 - 3,000 weight section — it 
is the 1 00 - 2,000 weight section still more preferably. 

[0047] In case a resist pattern is formed from the radiation-sensitive resin constituent of this invention, a radiation 
is irradiated at this resist coat by applying this constituent solution on substrates, such as a silicon wafer and a 
wafer covered with aluminum, with means, such as rotation spreading, flow casting spreading, and roll coating, so 
that a resist coat may be formed and a desired pattern may be formed. According to the class of radiation-sensitive 
acid generator (b) to be used, charged-particle lines [. such as an X-ray; electron ray, ], such as far-ultraviolet-rays; 
synchrotron radiation lines [, such as an ultraviolet-rays; excimer laser, ], such as i line, are used for the radiation 
used in that case, choosing them suitably. Moreover, radiation irradiation conditions, such as a dose, are suitably 
selected according to the combination presentation of a radiation-sensitive resin constituent, the class of additive, 
etc. Moreover, since the effect of the basic impurity contained in an activity ambient atmosphere is prevented in 
case a resist pattern is formed using the radiation-sensitive resin constituent of this invention, a protective coat 
can also be prepared on a resist coat. Moreover, in this invention, in order to raise the sensibility over which only a 
resist coat is covered, calcinating after the exposure of a radiation is desirable. Although the heating condition 
changes according to the combination presentation of a radiation-sensitive resin constituent, the class of additive, 
etc., it is usually 50-150 degrees C preferably 30-200 degrees C. - 

[0048] Subsequently, a predetermined resist pattern is made to form by developing negatives with an alkali 
developer. As said alkali developer, for example A sodium hydroxide, a potassium hydroxide, A sodium carbonate, a 
specific silicate, specific metasilicate, aqueous ammonia, Ethylamine, n propylamine, diethylamine, G n propylamine. 
Triethylamine. methyl diethylamine. dimethylethanolamine, Triethanolamine, tetramethylammonium hydroxide, 
tetraethylammonium hydroxide, A choline, a pyrrole, a piperidine, 1, 8-diazabicyclo-[5, 4, 0]-7-undecene, The 
alkaline water solution which usually dissolved alkaline compounds, such as 1 and 5-diazabicyclo-[4, 3, 0]-5-nonene, 
one to 10% of the weight so that it might become 2 - 5% of the weight of concentration preferably is used. Moreover, 
optimum dose addition of a water-soluble organic solvent and surfactants, such as a methanol and ethanol, can also 
be carried out at said developer. In addition, in using the developer which consists of an alkaline water solution in 
this way, generally water washes after development 
[0049] 

[Example] Although an example and the example of a comparison are given below and this invention is explained still 
more concretely, this invention is not restrained at all by these examples, unless the summary is exceeded. Various 
kinds of properties were evaluated as follows among the example. 

It measured using Mw and the GPC column (G2000HXL 2 G3000HXL 1 ** [ G4000XL 1 ]) by Mw/Mn TOSOH CORP. 
with the gel permeation chromatography which makes mono dispersion polystyrene a criterion on analysis conditions 
with a flow rate tetrahydrofuran [ a part for /and the elution solvent tetrahydrofuran of 1.0ml ], and a column 
temperature of 40 degrees C. 

The tetrahydro ammonium hydroxide water solution of the 2.38 % of the weight of the amounts of optimal radiation 
irradiation was used, after development, it rinsed and dried and the amount of radiation irradiation which forms 0.5- 
micrometer Rhine - and - tooth-space pattern (1L1S) when forming a resist pattern on a silicon wafer in the width 
of face of 1 to 1 was made into the amount of optimal radiation irradiation. 
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The lower limit of the resist pattern resolved when radiation irradiation is carried out in the amount of resolution 
optimal radiation irradiation was made into resolution. 

[0050] The dimension La of the lower side of the rectangle-like cross section with a line breadth of 0.5 micrometers 
of 1L1S and the dimension Lb of the surface which were formed on the pattern configuration silicon wafer were 
measured using the scanning electron microscope, 0.85 <=Lb/La<=1 was satisfied, the pattern configuration made 
good what can scoop out the pattern near a substrate and does not have the overhang of a ** pattern head, and 
the pattern configuration made poor what does not fulfill these conditions. 

After carrying out radiation irradiation to the resist coat formed on the process stability silicon wafer, the 
configuration etc. was compared about the resist pattern which performed baking after radiation irradiation, and 
.development immediately, and the resist pattern which left it after radiation irradiation for 2 hours, and performed 
baking after radiation irradiation, and development 

[0051] After dissolving synthetic example 1 vinyl phenol 20g, t-butyl acrylate 20g, and styrene 8.5g in dioxane 50g, 
adding 2 and 2'-azobisisobutyronitril 8.2g and nitrogen gas's performing bubbling for 30 minutes, continuing bubbling, 
it heated at 60 degrees C and the polymerization was performed for 7 hours. After the polymerization, the solution 
was made to solidify in a lot of hexanes, and polymers were collected. After dissolving this polymer in an acetone, 
the actuation which solidifies in a hexane again was repeated several times, the unreacted monomer was removed 
completely, and the polymer was dried under 50 degrees C and reduced pressure overnight. The obtained polymer 
was white and yield was 55%. As a result of 1 H-NMR and 13 C-NMR analysis, a vinyl phenol, t-butyl acrylate, and 
styrene copolymerized the presentation of a polymer at about 2:2:1 rate, Mw was 24,000 and Mw/Mn was 2.8. Let 
this polymer be a polymer (I). 

[0052] The polymer was compounded like the synthetic example 1 except having set synthetic example 2 vinyl 
phenol 20gto isopropenyl phenol 22g. The obtained polymer was white and yield was 45%. As a result of 1 H-NMR 
and 13C-NMR analysis, an isopropenyl phenol, t-butyl acrylate, and styrene copolymerized the presentation of a 
polymer at about 2:3:1 rate, Mw was 28,000 and Mw/Mn was 2.6. Let this polymer be a polymer (II). 
[0053] Synthetic example 3 vinyl phenol 20g, t-butyl methacrylate 15g, and 3g of methyl methacrylates were 
dissolved in dioxane 50g, and the polymer was compounded like the synthetic example 1 . The obtained polymer was 
white and yield was 60%. The presentation of a polymer became clear [ that a vinyl phenol, t-butyl methacrylate, and 
a methyl methacrylate copolymerize at about 5:3:1 rate ] as a result of 1 H-NMR and 13 C-NMR analysis, Mw was 
22.000 and Mw/Mn was 2.7. Let this polymer be a polymer (III). 

[0054] The polymer was compounded like the synthetic example 3 except having set 3g of synthetic example 4 
methyl methacrylates to acrylonitrile 1.2g. The obtained polymer was the white which wore the yellow taste a little, 
and yield was 55%. As a result of 1 H-NMR and 13C-NMR analysis, a vinyl phenol, t-butyl methacrylate, and 
acrylonitrile copolymerized the presentation of a polymer at about 5:3:1 rate, Mw was 29,000 and Mw/Mn was 2.4. 
Let this polymer be a polymer (IV). 

[0055] After dissolving synthetic example 5 isopropenyl phenol 22g. t-butyl acrylate 1 1g, 2g [ of alpha methyl 
styrene ], and methyl-vinyl-ketone 1g into propylene-glycol-monomethyl-ether 59g, adding benzoyl peroxide 2.5g 
and nitrogen gas's performing bubbling for 30 minutes, continuing bubbling, it heated at 80 degrees C and the 
polymerization was performed for 48 hours. After the polymerization, the solution was made to solidify in a lot of 
hexanes, and the polymer was obtained. After dissolving this polymer in an acetone, the actuation which solidifies in 
a hexane again was repeated several times, the unreacted monomer was removed completely, and the polymer was 
dried under 50 degrees C and reduced pressure overnight. The obtained polymer was white and yield was 55%. As a 
result of 1 H-NMR and 13C-NMR analysis, an isopropenyl phenol, t-butyl acrylate. alpha methyl styrene. and a 
methyl vinyl ketone copolymerized the presentation of a polymer at about 13:7:2:1 rate, Mw was 18,000 and Mw/Mn 
was 3.2. Let this polymer be a polymer (V). 

[0056] Synthetic example 6 vinyl phenol lOg. isopropenyl phenol 12g, t-butyl methacrylate lOg. and styrene 3g were 
dissolved into toluene 50g. benzoyl peroxide 2.5g was added, and the polymer was compounded like the synthetic 
example 5. The obtained polymer was white and yield was 55%. As a result of 1 H-NMR and 13 C-NMR analysis, a 
vinyl phenol, an isopropenyl phenol, t-butyl methacrylate. and styrene copolymerized the presentation of a polymer 
at about 4:3:3:1 rate, Mw was 31,000 and Mw/Mn was 2.5. Let this polymer be a polymer (VI). 
[0057] example of comparison composition 1 polyhydroxy styrene 12g. and triethylamine 5g — dioxane 50ml — it 
dissolved in inside. Oxalic acid was added and triethylamine was neutralized, after adding G t-butyl carbonate 4g and 
stirring under a 6-hour room temperature, stirring this mixed solution. This solution was solidified to underwater [ a 
lot of ], pure water washed several times, and the white polymer was obtained. Yield was 85%. As a result of 1 H- 
NMR and 13 C-NMR analysis, the vinyl phenol and the t-buthoxycarbonyloxy-vinyl phenol copolymerized the 
presentation of a polymer at about 7:3 rate. Mw was 9.200 and Mw/Mn was 2.8. Let this polymer be a polymer (VII). 
[0058] Example of comparison composition 2 vinyl phenol 24g and t-butyl methacrylate 1 9g were dissolved into 
dioxane 50g, and the polymer was compounded like the example 1 . The obtained polymer was white and yield was 
65%. As a result of 1 H-NMR and 13 C-NMR analysis, a vinyl phenol and t-butyl methacrylate copolymerized the 
presentation of a polymer at about 7:3 rate, Mw was 23,000 and Mw/Mn was 2.3. Let this polymer be a polymer 
(VIII). 

[0059] After mixing at a rate which shows a dissolution inhibitor, an acid diffusion control agent, and a solvent in 
Table 1 at examples 1-16 and the example 1 of a comparison - double coalesce (b). radiation-sensitive acid 
generator (b), and a list if needed and considering as a homogeneity solution, it filtered with the membrane filter of 
0.2 micrometers of apertures, and the resist solution was prepared. After applying the above-mentioned resist 
solution by the spin coater on a silicon wafer, prebake was carried out for 100 seconds at 90 degrees C, the resist 
coat of 1.0 micrometers of thickness was formed, and after irradiating the various radiations shown in Table 2, after 
[ radiation irradiation ] BEKU was performed for 120 seconds at 90 degrees C. Next, negatives were developed by 
dip coating for 1 minute at 23 degrees C using the tetramethylammonium hydroxide water solution 2.38% of the 
weight, and it washed for 30 seconds with water. The result was shown in Table 2. 
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[0060] 
[Table 1] 
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[0061] 
[Table 2] 
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[0062] In addition, the cable address of the acid generator in Table 1 and a solvent corresponds with the following, 
radiation-sensitive acid-generator PI pyrogallol methansuifonic-acid triester P4 : Compound shown by following 
structure -expression (3) : Triphenylsulfonium triflate P2 : Diphenyliodonium hexafluoroantimonate P3 : (among a 
formula (3). D is the substituent of the structure by which the substituent or hydrogen atom shown by the formula 
(4) is shown, and an average of 85% of D is shown by the formula (4), and an average of 15% of D is a hydrogen 
atom.) 
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P5 : The N-(trifluoromethyl sulfonyloxy) bicyclo-[2. 2, 1]-hept-5-en -2. 3-dicarboxymide P6 : N-(camphor nil 
sulfonyioxy) naphthyl imide P7 : N-(2-trifluoromethyI phenylsulfonyloxy) phthalimide [0063] 
[Formula 5] 

fo°- D 




(3) 



CH3 — C— CH 3 





O 

it 

C^ H ... (4) 

so 2 

[0064] Dissolution control agent D1 : Compound D2 shown with the following structure expression (dl) : Compound 
shown with the following structure expression (d2) [0065] 
[Formula 6] 



C c H ^ C °«°^>"?~\J k0 » OC V? I H3 (dl) 

CH 3 0 > r \ — '/ Q CH 3 



CH 3 /= 9H 3/ _ CH 3 
CH 3 -Si-0— ^ / ? \ /~0-Si-CH 3 ... (d2) 
CH 3 X / CH 3 ^— ' CH 3 

[0066] Acid diffusion control agent C1 : Tripropylamine C2 : Tree n butylamine C3 : Diamino diphenylmethane C4 : 
Octyl amine [0067] Solvent EL : Ethyl lactate EEP : 3-ethoxy ethyl propionate MMP : 3-methoxy methyl propionate 
PGMEA : Propylene-glycol-monomethyl-ether acetate BA : Butyl acetate MAK : Methyl amy! ketone EGA : 
Ethylcellosolve acetate [0068] 

[Effect of the Invention] The positive type radiation-sensitive resin constituent of this invention does not have a 
volumetric shrinkage, poor exfoliation, and an adhesive agent, can perform highly precise pattern formation, and is 
excellent in dry etching resistance. Furthermore, the positive type radiation-sensitive resin constituent of this 
invention has the outstanding advantage which can form the rectangular pattern with which a pattern configuration 
becomes thin in the upper part especially in formation of a detailed pattern, and which is not while it responds 
effective in various kinds of radiations and is excellent in lithography process stability. The positive type radiation- 
sensitive resin constituent of this invention is excellent in a pattern configuration, sensibility, contrast, development 
nature, etc. to far ultraviolet rays, an X-ray, or an electron ray especially further again. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The radiation-sensitive resin constituent characterized by the following Two sorts to which polymer (**) is 
expressed with the following general formula (1) and a general formula (2) in the radiation-sensitive resin constituent 
which comes to contain radiation-sensitive acid generator (**) which generates an acid by the exposure of the 
polymer (**) and the radiation used as alkali fusibility under existence of an acid, respectively of repeat units A and 
B, and the repeat unit C which reduces the solubility of the polymer to the alkali developer after radiation irradiation 
The unit corresponding to at least one sort of monomers as which the repeat unit C is chosen from the group of 
styrene, alpha methyl styrene, a methyl vinyl ketone, and (meta) acryionitrile 

[Formula 1] In [general formula (1), R1 is a hydrogen atom or a methyl group, and R2 is a hydrogen atom or a methyl 
group in a general formula (2). ] 

[Claim 2] The radiation-sensitive resin constituent according to claim 1 whose repeat unit C is a unit corresponding 
to styrene. 

[Claim 3] The radiation-sensitive resin constituent according to claim 1 or 2 whose polystyrene equivalent weight 
average molecular weight of polymer (b) is 3,000-100.000. 

[Claim 4] The radiation-sensitive resin constituent according to claim 1 to 3 whose ratios of the polystyrene 

equivalent weight mean molecular weight of polymer (b) and polystyrene conversion number average molecular 

weight are 1 -5. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] In the radiation-sensitive resin constituent with which the above-mentioned 
technical problem comes to contain radiation-sensitive acid generator (b) which generates an acid by the exposure 
of the polymer (b) and the radiation used as alkali fusibility under existence of an acid Polymer (**) contains two 
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sorts of repeat units A and B expressed with the following general formula (1) and a general formula (2), 

respectively, and the repeat unit C which reduces the solubility of the polymer to the alkali developer after radiation 

irradiation. The repeat unit C is attained by the radiation-sensitive resin constituent characterized by being a unit 

corresponding to at least one sort of monomers chosen from the group of styrehe, alpha methyl styrene, a methyl 

vinyl ketone, and (meta) acrylonitrile. Hereafter, although this invention is explained to a detail, thereby, the purpose, 

the configuration, and effectiveness of this invention will become clear. 

[Procedure amendment 3] 

{Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 4] Polymer (b) can be manufactured by carrying out the polymerization of the monomer corresponding to the 
repeat unit A, the repeat unit B, and each repeat unit C by the radical polymerization, thermal polymerization, etc. 
The monomer (henceforth "Monomer a") corresponding to the repeat unit A The monomer corresponding to [ are a 
vinyl phenol or an isopropenyl phenol and ] the repeat unit B (it is hereafter called "Monomer b") The monomer 
corresponding to [ are acrylic-acid t-butyl or t-butyl methacrylate. and ] the repeat unit C (it is hereafter called 
"Monomer c".) It is the monomer which does not have acid substituents, such as the soluble low monomer to an 
alkali developer, i.e., a sulfonic group, a carboxyl group, and a phenolic hydroxyl group. The organic compound which 
has Monomer a, Monomer b, and a copolymerizable carbon-carbon double bond as an example of such a monomer c, 
and does not have said acid substituent can be mentioned, and a vinyl group content compound, an acryloyl (meta) 
radical content compound, etc. can be mentioned. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] These radiation- sensitive acid generator (b)s are independent or can mix and use two or more sorts. 

Moreover, the loadings of radiation-sensitive acid generator (b) are 0.1 - 15 weight section preferably [ it is 

desirable and ] to 0.05 - 20 weight section and a pan per polymer (b) 100 weight section. When it may become 

difficult to cause effectively the chemical change by the acid catalyst generated by the exposure of a radiation 

under in the 0.05 weight section and the loadings of radiation-sensitive acid generator (b) exceed 20 weight sections 

on the other hand, in case a constituent is applied, spreading nonuniformity is produced, or there is a possibility of 

generating Society for Cutting Up Men etc., at the time of development. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0039 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0039] Acid diffusion control agent 

An acid diffusion control agent controls the diffusion phenomenon in the resist coat of the acid produced from 
radiation-sensitive acid generator (b) by the exposure of a radiation, and has the operation which controls the 
chemical reaction in a non-irradiating field which is not desirable. By using an acid diffusion control agent, a pattern 
configuration especially generating extent of the eaves of the management of a pattern, the dimension fidelity to a 
mask dimension, etc. are further improvable. As such an acid diffusion control agent, the nitrogen-containing organic 
compound from which basicity does not change with exposures or heating of a radiation is desirable. As the example 
Ammonia, hexylamine, a heptyl amine, an octyl amine, a nonyl amine, A DESHIRU amine, dibutyl amine, 
dipentylamine, a dihexyl amine. Diheptylamine, a dioctyl amine, a dinonyl amine, a JIDESHIRU amine, A 
trimethylamine, triethylamine, tripropylamine, tributylamine, Tripentylamine, trihexyl amine, a triheptyl amine, 
trioctylamine, A TORINO nil amine, a tridecyl amine, an aniline, N-methylaniline, N.N-dimethylaniline, 2-methylaniline, 
3-methylaniline, 4-methylaniline, 4-nitroaniline, 1-naphthylamine, 2-naphthylamine, A diphenylamine, 
ethylenediamine. a tetramethylenediamine, a hexamethylenediamine, A pyrrolidone, a piperidine, an imidazole, 4- 
methyl imidazole, 4-methyl-2-phenylimidazo!e, thiabendazole, a pyridine, 2-methylpyridine, 4-methylpyridine, 2- 
ethylpyridine, 4-ethyl pyridine, A 1-methyl-4-phenyl pyridine, 2-(1 -ethyl propyl) pyridine, Nicotinamide, dibenzoyl 
thiamine, 4 butanoic-acid L'vov Ramin, 4, and 4'-diamino diphenylmethane, A - diamino diphenyl ether, and 4 and 4 
*4, 4'-diamino benzophenone, A 4 and 4'-diamino diphenylamine, 2, and 2-bis(4-aminophenyl) propane, A 2-(3- 
aminophenyl)-2-(4-aminophenyl) propane, A 2-(4-aminophenyl)-2-(3-hydroxyphenyl) propane. A 2-(4- 
aminophenyl)-2-(4-hydroxyphenyl) propane, 1, 4-bis[1-(4-aminophenyl)-1-methylethyl] benzene, 1, 3-bis[1-{4- 
aminophenyl)-1-methylethyl] benzene, Succinate dimethyM-(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6- 
tetra methyl piperidine polycondensation object, Pori [(6~(1,1,3,3-tetrametylbutyl) imino- 1,3.5-triazine -2, 4-diyi), and 
{(2. 2. 6, and 6-tetramethyl-4-PlPERI diyl) imino} hexamethylene ((2, 2. 6. and 6-tetramethyl-4-PIPERI diyO imino 
one}] A 2-(3, 5-G t-butyl-4-hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2. 2, 6, and 6-pentamethyl-4-PIPERI 
diyl) etc. can be mentioned. These acid diffusion control agents are independent, or can mix and use two or more 
sorts, the loadings of the acid diffusion control agent in this invention — per polymer (b) 1 00 weight section — 
usually — 0.001 - 10 weight section — it is 0.005 - 5 weight section preferably. When there is a possibility that a 
pattern configuration and dimension fidelity may fall [ the loadings of an acid diffusion control agent ] depending on 
process conditions under in the 0.001 weight section and 10 weight sections are exceeded on the other hand, there 
is an inclination for the development nature of the sensibility as a resist or the exposure section to fall. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
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[Item(s) to be Amended] 0046 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0046] Amides, such as ketones;N-methyl formamides, such as aromatic hydrocarbon; methyl ethyl ketones, such as 

toluene and a xylene, 2-heptanone, 3-heptanone, 4-heptanone. and a cyclohexanone, N.N-dimethylformamide, N- 

methyl acetamide, N,N-dimethylacetamide, and N-methyl pyrrolidone; lactone, such as gamma-butyrolactone, can be 

mentioned. These solvents are independent, or two or more sorts can be mixed and used for them, per total-solids 

100 weight sections, such as a dissolution control agent, an acid diffusion control agent, an additive, etc. with which 

the amount of the solvent used of the constituent solution in this invention is used polymer (b), radiation-sensitive 

acid generator (b), and if needed, — usually — the 20 - 3,000 weight section — desirable — the 50 - 3.000 weight 

section — it is the 1 00 - 2,000 weight section still more preferably. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0051 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0051] The synthetic example 1 

After dissolving vinyl phenol 20g, acrylic-acid t-butyl 20g. and styrene 8.5g into dioxane 50g, adding 2 and 2- 
azobisisobutyronitril 8.2g and nitrogen gas's performing bubbling for 30 minutes, continuing bubbling, it heated at 60 
degrees C and the polymerization was performed for 7 hours. After the polymerization, the solution was made to 
solidify in a lot of hexanes. and polymers were collected. After dissolving this polymer in an acetone, the actuation 
which solidifies in a hexane again was repeated several times, the unreacted monomer was removed completely, and 
the polymer was dried under 50 degrees C and reduced pressure overnight. The obtained polymer was white and 
yield was 55%. As a result of 1 H-NMR and 13C-NMR analysis, vinyl phenol and acrylic-acid t-butyl and styrene 
copolymerized the presentation of a polymer at about 2:2:1 rate, Mw was 24,000. and Mw/Mn was 2.8. It is a polymer 
about this polymer. It is referred to as (I). 
[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0052 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0052] The polymer was compounded like the synthetic example 1 except having set vinyl phenol 20g to isopropenyl 

phenol 22g. The obtained polymer was white and yield was 45%. As a result of 1 H-NMR and 13 C-NMR analysis, 

isopropenyl phenol and acrylic-acid t-butyl and styrene copolymerized the presentation of a polymer at about 2:3:1 

rate, Mw was 28,000 and Mw/Mn was 2.6. It is a polymer about this polymer. It is referred to as (II). 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0053 

[Method of Amendment] Deletion 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0054 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0054] The synthetic example 3 

Vinyl phenol 20g, 15g [ of t-butyl methacrylate ], and acrylonitrile 1.2g was dissolved into dioxane 50g, and the 

polymer was compounded like the synthetic example 1. The obtained polymer was the white which wore the yellow 

taste a little, and yield was 55%. As a result of 1 H-NMR and 13 C-NMR analysis, a vinyl phenol, t-butyl 

methacrylate, and acrylonitrile copolymerized the presentation of a polymer at about 5:3:1 rate, Mw was 29,000 and 

Mw/Mn was 2.4. It is a polymer about this polymer. (HI) It carries out. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0055 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0055] The synthetic example 4 

After dissolving isopropenyl phenol 22g, acrylic-acid t-butyl 11 g, 2g [ of alpha methyl styrene ]. and methyl-vinyl- 
ketone 1g into propylene-glycol-monomethyl-ether 59g, adding benzoyl peroxide 2.5g and nitrogen gas's performing 
bubbling for 30 minutes, continuing bubbling, it heated at 80 degrees C and the polymerization was performed for 48 
hours. After the polymerization, the solution was made to solidify in a lot of hexanes, and polymers were collected. 
After dissolving this polymer in an acetone, the actuation which solidifies in a hexane again was repeated several 
times, the unreacted monomer was removed completely, and the polymer was dried under 50 degrees C and reduced 
pressure overnight. The obtained polymer was white and yield was 55%. As a result of 1 H-NMR and 13 C-NMR 
analysis, an isopropenyl phenol, acrylic-acid t-butyl, alpha methyl styrene, and a methyl vinyl ketone copolymerized 
the presentation of a polymer at about 13:7:2:1 rate. Mw was 18.000 and Mw/Mn was 3.2. Let this polymer be a 
polymer (IV). 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0056 
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[Method of Amendment] Modification 
[Proposed Amendment] 
[0056] The synthetic example 5 

Vinyl phenol 10g, isopropenyl phenol 12g, 10g [ of t-butyl methacrylate ], and styrene 3g was dissolved into toluene 

50g, benzoyl peroxide 2.5g was added, and the polymer was compounded like the synthetic example 4. The obtained 

polymer was white and yield was 55%. As a result of 1 H-NMR and 13C-NMR analysis, a vinyl phenol, an isopropenyl 

phenol, t-butyl methacrylate, and styrene copolymerized the presentation of a polymer at about 4:3:3:1 rate. Mw was 

31,000 and Mw/Mn was 2.5. Let this polymer be a polymer (V). 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0057 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0057] The example 1 of comparison composition 

polyhydroxy styrene 12g and triethylamine 5g — dioxane 50ml — it dissolved in inside. Oxalic acid was added and 

triethylamine was neutralized, after adding G t-butyl carbonate 4g and stirring under a 6-hour room temperature, 

stirring this solution. This solution was solidified to underwater [ a lot of ], pure water washed several times, and the 

white polymer was obtained. Yield was 85%. As a result of 1 H-NMR and 13 C-NMR analysis, the vinyl phenol and 

the t-buthoxycarbonyloxy-vinyl phenol copolymerized the presentation of a polymer at about 7:3 rate, Mw was 9,200 

and Mw/Mn was 2.8. Let this polymer be a polymer (VI). 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[item(s) to be Amended] 0058 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0058] The example 2 of comparison composition 

Vinyl phenol 24g and 19g of t-butyl methacrylate were dissolved into dioxane 50g, and the polymer was compounded 

like the synthetic example 1. The obtained polymer was white and yield was 65%. As a result of 1 H-NMR and 13 C- 

NMR analysis, a vinyl phenol and t-butyl methacrylate copolymerized the presentation of a polymer at about 7:3 

rate, Mw was 23,000 and Mw/Mn was 2,3. Let this polymer be a polymer (VII). 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0059 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0059] Examples 1-14 and the examples 1-2 of a comparison 

After mixing at a rate which shows a dissolution control agent, an acid diffusion control agent, and a solvent in Table 

1 (the section is based on weight.) at polymer (I) - (VII), and radiation-sensitive acid generator (**) and a list if 

needed and considering as a homogeneity solution, it filtered with the membrane filter of 0.2 micrometers of 

apertures, and the resist solution was prepared. After applying the above-mentioned resist solution by the spin 

coater on a silicone wafer, prebake was carried out for 100 seconds at 90 degrees G, the resist coat of 1.0 

micrometers of thickness was formed, and after irradiating the various radiations shown in Table 2, baking after 

radiation irradiation was performed for 120 seconds at 90 degrees C. Next, negatives were developed by dip coating 

for 1 minute at 23 degrees C using the tetramethylammonium hydroxide water solution 2.38% of the weight, and it 

washed for 30 seconds with water. The result was shown in Table 2. 

[Procedure amendment 16] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0060 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0060] 

[Table 1] 
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[Procedure amendment 17] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0061 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0061] 

[Table 2] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi_eie?u=http%3A%2F%2Fwww4.ipdl.... 2006/06/09 



6/7 ^— v 

^2 





mrnmm 










-mm \ 


KrFx+v^t/— 9- 
(248 nm) 


30 mJ/cro 2 


0.25 fim 


m 






l»)± 


35 mJ/cm 2 


0.25 #m 






HSfe#j3 


Ir]-L 


45 mJ/cm 2 


0. 25 um 






Hflfe0l]4 


(H-AM 0.25//m) 


3juCcm 2 


0.25 //m 






H8&M5 


i^(365nm) 


180 msec 


0. 35 m 


m$ 






(A = 0.347nm) 


100mJ/cm 2 


0.30 fim 


m 






(hf—Af? 0 25 wm") 


3juC/cm 2 


0.25 #m 


m 




^&fe#j8 


ii i i — \ ^ ^ *r / 
(248 nm) 


45 ntf/cm 2 


0.25 //m 




MP 




Ii]± 


30 mJ/cm 2 


0.25 #m 


m 








35 mJ/cm 2 


0.25 #m 


m 


m- 






35 mJ/cm 2 


0.23 fim 


mt 


m 




Pl± 


50 mJ/cm 2 


0.23 #m 




m 


l«l»]i3 


|5)± 


40 mJ/can 2 


0.23 Kim 


m- 


m 


HSfeM4 


|5]Jl 

1 J — »-» 


35 mJ/cm 2 


0.23 fim 










20 mJ/cm 2 


0.45 //m 


to 


TO 


j±t*w2 


IsJJL 


15 mJ/cm 2 


0.30 fim 


to 





[Procedure amendment 18] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0062 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0062] In addition, the cable address "of radiation-sensitive acid generator (**) (it is hereafter written as an "acid 
generator".) in Table 1, a dissolution control agent, an acid diffusion control agent, and a solvent corresponds with 
the following. 
Acid generator 

P1 : Triphenylsulfonium triflate 

P2 : Diphenyliodonium hexafluoroantimonate 

P3 : Pyrogallol methansulfonic acid triester 

P4 : Compound shown with the following structure expression (3) 

(The substituent or hydrogen atom D is indicated to be by the formula (4) among a formula (3)) 

An example and an average of 85% of D are the substituents shown by the formula (4). and it is D. 

An average of 15% is a hydrogen atom. 

P5 : N-(trifluoro methyl sulfonyioxy) bicyclo - [ — 2 and 2 

1] The - hept-5-en -2, 3-dicarboxymide 
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P6 : N-(camphor nil suifonyloxy) naphthyl imide 

P7 : N-(2-trifiuoromethy) phenylsulfonyloxy) FUTARU 

Imide 

[Procedure amendment 19] 
„ [Document to be Amended] Specification 
[ltem(s) to be Amended] 0066 
[Method of Amendment] Modification 
TProposed Amendment] 
[0066] 

C1 : Tripropylamine 

C2 : Tributylamine 

C3 : 4 and 4-diamino diphenylamine 

C4 : Octyl amine 

[Procedure amendment 20] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0067 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0067] 

EL : Ethyl lactate 

EEP : 3-ethoxy ethyl propionate 

MMP : 3-methoxy methyl propionate 

PGMEA : Propylene-glycol-monomethyl-ether acetate 

BA : N-butyl acetate 

MAK : 2-heptanone 

ECA : Ethylene glycol monoethyl ether acetate 
(Above) 



[Translation done.] 



http://www4Jpdl.ncipi.go jp/cgi-bin/tran.web_cgi.ejue?u=http%3A%2F%2Fwww4.ipdl.... 2006/06/09 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



